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goa: We want DS-CDMA to achieve MC-CDMA performances.
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DS-CDMA transmitter
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Objectives

(1) need a chip shape that allows frequency to be decomposed at
receiver (multi-carrier chip);

(2) 3.t PTR.(t- gT)dt=0 for p* g (sinc, raised cosine satisfy
this criteria)
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Recalver Structure

chip O’s receiver

+

—
—

chip 1's receiver

chip (N-1)
S receiver

DS CDMA

Combiner

Decision




&?}E&@ standard multi-
T . carrier MM SE
mth Ch| p combining
> > QTS dt —» a
> R Q's dt —{ Frequency ui N
] . . I%’1:a.rmj
. | coxX2piDft+iDa,) o ka2
g " Q dt —* combiner
> > QTS dt >
rn, [
ot gt | sabht . . 00
(1) =8 h&A (- DEA a,Acos(2piDit- jn 2 +f ) Z+n(t)

1=0

é

n=0 j=0

N

20




Calassiny

K-1 N-1
o o

r=aha (- ) cos(j(m- n)

=0 n=0

Desired chip m at carrier |

\

s =h(-D*a, +ha, & (- 3¢ cosfj(m- )

K-1 i Ksl %Bl i -
+&h(-1%a, +A ba, & (-1% cosi(m- n) D) +ny;

2p

_Fi_) +-rhnj

other chip’s interference

........................................................ 2p
INL

" m

-

n=0 Pd

_______________________________________________________________________



o)

S Pearformance Results
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Channel Model: HT(hilly terrain) (COST-207 GSM)
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DS-CDMA benchmark:
HW code, N=32, number of users=32,
synchronous downlink, RAKE receiver
MC-CDMA benchmark
HW code, N=32, number of users=32,
synchronous downlink, MM SEC receiver
CI/DS-CDMA:
HW code, N=32, number of users=32,
synchronous downlink, proposed receiver
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Performance

MMSEC combining results in HT channel (user number=32)
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Performance (2)

BER vs number of users (Eb/N0=10)
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Ultra-wideband DS-CDMA

avallable
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Preliminary Results

8 subcarriers
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Conclusion

Novel DS-CDMA chip shape

* high performance
benefits
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